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Blood cu l tu res  1-2, 7-8, and 20 days a f te r  infection of macaques  (Macaca rhesus)  with L - f o r m s  
of hemolyt ic  s t rep tococcus  were  negative for  these  fo rms .  Cul tures  of homogenates  of the l iver ,  
kidneys,  spleen,  and hea r t  at the same  t imes  a f t e r  infection gave infreqent  growth of L-colonies .  
In monkeys  infected in t r amuscu la r ly ,  L-co lon ies  were  fo rmed more  frequently than in an imals  
infected in t ravenously .  The isolated L-colonies  were  of low viabil i ty and survived only 2-3 sub- 
cu l tures .  They were  found on the 7th-Sth day in homogenates  of the l iver ,  on the 7th=8th and 
20th days in homogenates  of the spleen, and at all t imes  of invest igat ion in homogenates  of the 
kidneys.  

P rev ious  invest igat ions showed that  expe r imen ta l  tonsi l l i t i s  compl ica ted  by infectious myoc ardi t is  can 
be reproduced in macaques  (Macaca rhesus)  infected with L - f o r m s  of group A hemolyt ic  s t rep tococcus  [2- 
4]. At the s ame  t ime,  the f requency of isolat ion of L - f o r m s  f rom the blood of the infected animals  was ex-  
t r e m e l y  low. No conclusions could be drawn f rom the r e su l t s  regard ing  the poss ib le  long latency of the 
o rgan i sm in the L - f o r m s .  

The invest igat ion descr ibed  below was c a r r i e d  out to invest igate  the duration of survival  of L - f o r m  of 
s t rep tococcus  in the body. 

E X P E R I M E N T A L  M E T H O D  

The expe r imen ta l  an imals  were  28 adult monkeys  weighing 3-5 kg which were  infected with cu l tures  
of s table L - f o r m s  of group A s t rep tococcus  (s train L-49 obtained f r o m  Dr.  Schmi t t -E l imska  f rom the I n t e r -  
national Chi ld ren ' s  Center ,  P a r i s ,  and L-406 isolated by G. Ya. Kagan and V. S. Mikhailova f rom the blood 
of a pat ient  with rheumat ic  ca rd i t i s  in Moscow). The same  s t ra ins  heated for 1 h at 60~ and the cult ivation 
medium were  used as the control .  

Depending on the method of injection the monkeys  were  divided into t h r ee  groups:  Group 1) i n t r a -  
venous injection of a cul ture of L - f o r m s :  a) unheated cul tures :  5 monkeys  rece ived  L-49 and 4 rece ived  
L-406; b) heated cul tures:  2 monkeys  r ece ived  L-49 and 2 rece ived  L-406; c) 1 monkey rece ived  the cul-  
ture  med ium.  Group 2) i n t r a m u s c u l a r  inject ion of the same  s t ra ins :  a) unheated cul tures:  4 monkeys  r e -  
ceived L-49 and 4 rece ived  L-406; b) heated cu l tu res :  4 monkeys  rece ived  both s t ra ins ;  c) 1 monkey r e -  
ceived the cul ture  medium.  Group 3) 1 uninfected control  monkey.  

The method of p repa ra t ion  of suspens ions  of the L - f o r m s  for  infection was descr ibed  p rev ious ly  [4, 1], 
and the infecting dose was 1 ml (101~ body weight. In t ravenous inject ions were  given daily for  4 days,  
i n t r amuscu la r  inject ions were  given twice at an in terva l  of 4-5 days,  Blood cu l tu res  were  taken af ter  each 
injection and t he r ea f t e r  once a week throughout the per iod of observat ion.  The monkeys  were  autopsied on 

N. F. Gamaleya  Insti tute of Epidemiology and Microbiology,  Academy of Medical Sciences of the USSR, 
Moscow. (Presented  by Academic ian  of the Academy of Medical Sciences of the USSR V. D. T /maker . )  T r a n s -  
lated f rom Byulte ten '  ]~ksper imentaI 'noi  Biologii i Meditsiny, Vol.74,  No. 7, pp. 79-81, July,  1972. Original 
a r t ic le  submit ted D e c e m b e r  31, 1971. 

�9 1972 Consultants Bureau, a division of Plenum P~blishihg Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15,00. 

819 



GO
 

t~
 

T
A

B
L

E
 

1.
 

k
ey

s 
In

fe
ct

ed
 w

it
h 

L
-F

o
rm

s 
of

 H
em

o
ly

ti
c 

S
tr

ep
to

co
cc

u
s 

(s
tr

ai
n

s 
L

-4
0

6
 a

nd
 L

-4
9

) 

' 
N

um
be

r o
f 

an
im

al
s 

w
ith

 p
os

iti
ve

 r
es

ul
ts

 o
f 

cu
ltu

re
 a

ft
er

 i
nf

ec
tio

n 
~d

 g
, 

~ 
- 

~
n

d
-~

ay
 

--
 

--
 

~
-h

~
aT

- 
--

 
/ 

20
th

 d
ay

 

In
tr

av
en

ou
sl

y 

In
tr

am
us

cu
la

rl
y 

In
tr

av
en

ou
sl

y 

In
tr

am
us

cu
la

rl
y R

es
u

lt
s 

of
 I

so
la

ti
o

n
 o

f 
L

-f
o

rm
s 

an
d 

G
ra

n
u

la
r 

U
n

id
en

ti
fi

ed
 S

tr
u

ct
u

re
s 

fr
o

m
 B

lo
o

d
 a

nd
 O

rg
an

s 
o

f 
M

en
- 

St
ra

in
s 

L
-4

06
 

an
d 

L
-4

9 

o/
~ 

o/
9 

L
 

~ 
3 

0/
4 

1'S
: :

:: 

1- 

~ ~/
t 

~ 
/1 

~ 
0/1

 
o/

1 

0/
7 

o/
7 

o/
, 

::3 
2/2

 

H
ea

te
d

 c
u

lt
u

re
s 

(t
h

e 
sa

m
e 

st
ra

in
s)

 

0/
1 

1/1
 

0/2
 

o/
~ 

I 
0/2

 
o/1

 
o/1

 
~ 

0/
I 

~ 

In
tr

am
us

cu
la

rl
y 

C
ul

tu
re

 m
ed

iu
m

 
1 

L
 

~ 
~ 

~ 
~/

1 
~ 

~ 
3 

0/
t 

~ 
~ 

/1
 

~ 
~ 

*/
I 

~ 
01
2 

o/
~ 

0/
I 

~ 
o/
i 

o/
, 

N
o

te
s:

 
N

u
m

b
er

 o
f 

m
o

n
k

ey
s 

w
it

h 
p

o
si

ti
v

e 
cu

lt
u

re
s 

sh
o

w
n

 a
s 

n
u

m
er

at
o

r,
 

to
ta

l 
n

u
m

b
er

 
in

v
es

ti
g

at
ed

 
as

 d
en

o
m

in
a-

 
to

r.
 

L
) 

L
-c

o
lo

n
ie

s,
 

G
) 

co
lo

n
ie

s 
of

 g
ra

n
u

la
r 

fo
rm

s.
 



the l s t -2nd ,  7th-8th, and 20th days af ter  the las t  infecting 
dose and cul ture  taken of homogenates  of the organs .  The 
method of obtaining the cu l tures  was descr ibed  previous ly  
[2, 4, 5l. 

Fig. 1. L-colony,  302 x.  

E X P E R I M E N T A L  R E S U L T  S 

The r e su l t s  of cu l tures  of blood and organ homogen-  
a tes  of the exper imen ta l  and control  an imals  (Table 1) a r e  
as follows: L - f o r m s  were  e x t r e m e l y  r a r e l y  isolated f r o m  
organ homogenates  of the infected monkeys  and never  f r o m  
blood cu l tu res .  The typ ica l  L-co lon ies  isolated (Fig. 1) 
e i ther  did not survive subculture or  survived only 2-3 sub-  
cu l tures  on media  with an inducing agent (penicillin 1000 
uni t s /ml)  and they did not r e v e r t  in the cour se  of 10 suc-  
c e s s ive  subcul tures  on med ia  without the agent  inducing 
the L - f o r m .  It  was  the re fo re  imposs ib le  to de te rmine  the 
spec ies  of the colonies  grown. 

As in the p rev ious  expe r imen t s  growth was observed  
in the fo rm of granules ,  which developed over  a per iod of 
2 or  3 subcul tures  without r e v e r s i o n  to the bac te r i a l  f o r m s  
and without the fo rmat ion  of typical  L-co lonies .  The b a c -  

t e r i a l  f o r m s  and without the fo rmat ion  of typical  L-co lonies .  The bac te r i a l  nature  of these  granules  and the 
spec ies  to which they belonged could not be de te rmined  by bac ter io logica l  methods.  

Analys is  of Table 1 shows that  a f te r  i n t r a m u s c l a r  injection of L - f o r m s  into the monkeys  L-colonies  
were  found r a t h e r  m o r e  frequent ly  than by the in t ravenous  route .  They were  isolated f rom the kidneys at 
all t imes  of invest igation,  they were  found on the 7th-Sth day in the l iver ,  and on the 7th-Sth and 20th days 
in the spleen. Colonies of g ranular  f o r m s  were  isolated at near ly  all t imes  in la rge  number s  af ter  i n t r a -  
venous injection. L-co lon ies  were  found on the l s t -2nd  and 7th-Sth day in the spleen and on the 20th day in 
the l iver .  

The predominance  of colonies  of granules  a f te r  in t ravenous  injection of the L - f o r m s  may  be the r e -  
sult  of the i r  d is integrat ion in the blood s t r e a m  and subsequent  deposit ion in the organs .  

The expe r imen t s  thus showed that  L - f o r m s  and g ranu la r  f o r m s  are  found in all o rgans  (liver,  kidneys, 
spleen, hear t )  f r o m  the 1st to the 20th days  a f te r  infection. 
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